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[57} ABSTRACT

In a brake cylinder there is a reciprocating piston from
which extends a non-rotatable sleeve surrounding a
co-axial non-rotatable axially displaceable threaded
shaft upon which is threaded a coupling nut. A pair of

rotary couplings are provided on opposed sides. of the
coupling nut with the sleeve and the rotary couplings

are actuable by axial displacement of the coupling nut.
A stop ring is axially displaceable on the coupling nut
and is supported opposite to the braking direction by a
fixed stop. A second stop on the coupling nut is spaced
rearwardly of the first stop a distance approximately
equal to the contact stroke of the vehicle brake when
the resetting device is in the inoperative position. To
provide for single acting operation, the resetting device
is provided with a spring which has one end acting
against the stop ring and the other end acting against an
abutment on the sleeve. To provide for double acting
operation a compression spring is inserted between the
stop ring and the coupling nut to load the coupling nut
in the braking direction. This additional compression
spring is mounted for rotation in at least one direction.

S Claims, 3 Drawing Figures
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. 1
~ AUTOMATIC BRAKE RESETTING DEVICE

The present invention relates to an automatic brake
resetting device, more particularly, to a device which
can be either single acting or double acting for adjust-
ment of the contact stroke of the brake on railway vehi-

cles.
It is known to provide the brakes on railway vehicles

with automatic brake linkage adjusting devices. One
such device comprised an adjustable, axially displace-
able non-rotatable shaft having reversible threads
thereon. The shaft transmits braking force and is dis-
posed co-axially within a non-rotatable sleeve con-
nected to a source of braking force. A coupling nut 1s

threaded on the shaft and two rotary clutches posi-
tioned on opposite sides of the coupling nut are actuated

by axial displacement of the coupling nut with respect

to the shaft. An axially displaceable stop ring is
mounted upon the coupling nut and the stop ring is
loaded by a spring acting contra the direction of the
braking force. The stop ring abuts against a fixed stop
which holds the stop ring from movement opposite to
the braking direction. A flange on the coupling nut is
spaced rearwardly of the fixed stop a distance approxi-
mately equal to the contact stroke of the vehicle brake.
With the brakes of railway vehicles, it has been desir-
able to provide either a single-acting or a double-acting
automatic brake resetting device depending upon the
type of brakes installed upon the vehicle. It 1s advanta-
geous to employ a single acting brake resetting device
for the operation of disc brakes while a double acting
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adjusting device is preferable for the operation of the

conventional brakes utilizing a brake shoe acting upon a
wheel. An automatic brake adjusting device has been
proposed constructed essentially on the principle as
described above which device is both single acting and
double acting. Not only was this device relatively sim-
ple to manufacture but also had a simple structure re-

quiring only a few components and occupied a rela-
tively small space. In addition, during the braking oper-

ation the force of the brake motor acted only against a
relatively weak spring so as to effect high brake applica-
tion forces. However, this brake linkage adjusting de-
vice as known in the prior art had the disadvantage of
employing a control sleeve which had a limited range of
displacement by the brake contact stroke between two
fixed stops, and also, the distance between the stop ring
and the coupling nut flange should correspond to the
same contact stroke. Difficulties have been encountered
in adjusting these two dimensional relationships to each

other. In addition, the spring which loads the stop ring
must absorb resiliently the entire brake stroke and, as a

result, the brake stroke is limited by the spring. Since
the spring acts upon the control sleeve and at the com-
pletion of the brake stroke acts upon one of the fixed
stops, the adjusting of the position of the fixed stop in

order to vary the magnitude of the brake contact stroke
will produce a change which interferes with the maxi-

mum value of the brake stroke.
In another form of the brake linkage adjusting device

as generally described above, the brake stroke can be
absorbed by a second spring and can thus be increased.

However, this use of a second spring is generally lim-
ited to this particular construction of the ad] justlng de-

‘vice and the inclusion of the second spring may gwe rise
to s:gmﬁcant structural difficulties. | |
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2
It is therefore the principal object of the present in-
vention to provide a novel and improved automatic

resetting device which may be constructed to be single-

acting or double-acting.
It is another object of the present invention to provide

an automatic brake resetting device as described herein
which is simple in construction, requires a minimum of
components, occupies a relatively small volume when
assembled on a vehicle, and whose total length is main-
tained at a minimum.

It 1s a further object of the present invention fo pro-
vide such an automatic brake resetting device which
transmits the entire force exerted by the brake motor.

It is an additional object of the present invention to
provide such an automatic brake resetting device
wherein the brake contact stroke can be established
through a smgle dimension in an adjustment mechanism
and the spring does not limit the distance of the brake

stroke which may be of a relatively large magnitude.
According to one aspect of the present invention a
brake resetting device may comprise a non-rotatable
sleeve which 1s axlally displaceable in the braking direc-
tion in response to a braking force and an axially dis-
placeable non-rotatable threaded shaft is co-axially dis-
posed within the sleeve. A coupling nut is threaded
upon the shaft so as to be capable of rotary and axial
movement thereon. The sleeve is provided with means
disposed on both sides of the coupling nut to define a
first rotary coupling with one side of the coupling nut
and a second rotary coupling with the other side of the
coupling nut. The rotary couplings are actuable by axial

displacement of the coupling nut. A stop ring traverses
the coupling nut so as to be axially dlSplaceable thereon

and a fixed stop supports the stop ring contra the brak-
ing direction. On the coupling nut there is a second stop
spaced rearwardly of the first stop a distance which is
approximately equal to the brake stroke when the brake
resetting device is in the 1n0peratwe position. . For a
single-acting operation, a spring acts upon the stop ring
opposite to the braking direction of the sleeve and acts
upon the abutment means on the sleeve in the braking
direction. For double-acting operation, a second com-
pression spring is positioned between the stop ring and
the coupling nut for rotation in at least one direction
and acts upon the coupling nut in the braklng direction.

As a result of this construction, the maximum com-
pression of the spring will consist of the ‘brake contact
stroke increased by the couplmg distance of the rotary

| couphngs Thus, the spring can be made relatively short

in length together with the adjusting device and the

~ spring will not limit the length of the brakmg stroke. In

addition, the length of the contact stroke is determined

~only by the position of a single stop. Since only a smgle

dimension or parameter is thus involved in adjusting the
contact stroke manufacturmg tolerances are not criti-
cally important if the stop is adjustably positionable and
the adjusting device is constructed with a relatively
short stroke distance. Merely by the simple insertion of
an additional compression spring can the single-acting
embodiment of the adjusting device of the present in-
vention be readily transformed into a double-acting

“embodiment without any further structural changes.

Other objects and advantages of the present invention

will be apparent upon reference to the accompanying

descnptlon when taken in conjunction with the follow-
ing drawings, which are exemplary, wherein:

"~ FIG. 1 is a longitudinal sectional view of a single-
acting embodiment of a brake resetting device accord-
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ing to the present invention combined with a brake
cylinder; | |
FIG. 2 is a view similar to that of FIG 1 but showing

a double-acting embodiment of the adjusting device;
FIG. 3 is an elevational view of a double-acting em-
bodiment of the adjusting device with a portion thereof

being shown in a longitudinal section and illustrating

the incorporation of the device into a brake linkage

which is separate from the brake cylinder.

Proceeding next to the drawings wherein like refer-
ence symbols indicate the same parts throughout the
various views a specific embodiment and modifications
of the present invention will be described in detail.

The single-acting embodiment of FIG. 1 comprises a
brake cylinder housing 1 having a brake piston 2 sealed
therein for axial displacement. A line connection 3 in
the cylinder housing 1 permits the introduction of a
pressure medium into a cylinder chamber 4 which is
located between the bottom of the cylinder housmg 1
and the piston 2.

The front side of the brake cylinder housing 1 is
closed off and sealed by a cover plate 5 from which
extends a tubular projection 6 within which is displace-
ably positioned a sleeve 7 one end of which is attached
to the piston 2. A linkage return spring 8 is positioned
between the cover plate § and the piston 2, |

In the portion of the sleeve 7 which is mally displace-
able within the tubular projection 6 there is formed a
slot 9 at one end of which is a forward stop 10. Within
the sleeve 7 there is an annular stop ring 11 mounted on
an intermediate member 12 which extends into the slot
9. The stop ring 11 is mounted so as to be non-rotatabie
and non-displaceable within the tubular portion 6.
Screws 13 secure the intermediate member 12 to the
tubular portion 6 and in order to relieve the threads of
the screws 13 of at least a portion of the load, sleeves 14
are positioned around each screw 13 over at least a
pOI'thIl of its length. |

‘The radial face of the stop ring 11 facmg toward the
piston 2 forms a stop 15 and the radial face on the other
side of the stop ring 11 forms in its radially forward
portion a stop 16. Securely threaded into the forward
end of the sleeve 7 are two coupling rings 18.and 19
which have coupling faces 20 and 21 respectively facmg
toward each other. -

Positioned between the couphng rings 18 and 19is a
coupling nut 22 having a coupling surface 24 facing
toward the coupling surface 20 of coupling ring 18 and
a coupling surface 23 facing toward the coupling sur-

face 21 of the coupling ring 19. The coupling surfaces
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20 and 24 thus define a rotary clutch or coupling 20, 24

in the form of a cone friction clutch and the coupling
surfaces 21 and 23 which extend radlally are provided
with axially extending teeth to form a rotary clutch 21
23 between the couplmg nut 22 and the sleeve 7.

55

The coupling nut 22 is threaded upon a reverSIble or

nonself-locking thread 28 upon an adjusting spindle or

shaft 26 whose end directed away from the brake piston -

2 is pivotally connected in a known manner to a brake

linkage which is not shown in the drawing. When the

coupling nut 22 is rotated on the threaded shaft 26 so as
to move to the right as viewed in the drawing which
direction is opposite to the direction of the brake force,
the brake linkage is extended which decreases the
contact stroke when the vehicle brake is operated. The
contact stroke is the distance through which the shaft

65

26 moves from its initial inoperative position to the -

4
position where contact 1S made between the braking
surfaces.- - | C
Turnmg of the couplmg nut 22 in the OppOSlte direc-

tion so that the nut is displaced toward the right as

viewed in the drawing- increases the length of the
contact stroke.

‘The end. of couplmg rmg 18 facmg toward the brake
cyllnder piston 2 is provided with a radial stop surface
which is contacted by an annular shoulder portion of an
abutment ring 27 having a stepped cross-section as may
be seen in the drawing. The abutment ring 27 is pro-
vided with a radlally 1nward1y extending flange portlon
28. Thus, when the ring 27 is acted upon by a spring, as
will be later described, in the braking direction the
abutment ring will be supported agalnst the sleeve 7 by

" the interaction of the shoulder on the ring 27 against the

radial stop surface of the coupling ring 18.

The coupling nut 22 has an annular shoulder 29 and a
tubular extension 31 extending in the direction toward
the brake piston 2. The outer surface of the extension 31
is provided with axially extending flat portlons 30. The
extension 31 projects into the zone of the stop ring 11, A
flange ring 32 is fixed on the outer surface of the tubular
extension 31 in the v1cm1ty of the stop ring 11 to pro-
vide a second stop 33. -

A spring 34 surrounds the extension 31 with a sub-
stantial clearance and one end of the spring 34 engages
the annular portion 28 of abutment ring 27 and the other
sprmg end connects through a thrust bearing 35 a stop
ring 36 which is positioned against the stop 16 and is
mounted on the extension 31 so as to be axially dlsplace-
able thereon. The central opening of the stop ring 36 is
shaped to conform closely with the flat portion 30 on
the extension31 so that the nng 36 is capable of being
displaced longitudinally but is non-rotatable with re-
spect to coupling nut 22, The inner peripheral portion
of the stop ring 36 extends radially inwardly of the ring
11 so as to contact the stop 33 on the flange 32. The
distance between the stop ring 36 and flange 32 when
the brake resetting device is in its inoperative or release
position is approximately equal to the contact stroke of
the friction brake. The stop ring 36 is non-rotatable at
least in the direction of rotation of the coupling nut 22
which shortens the contact stroke. As a result, shocks
and impacts upon the brake linkage will not cause acci-
dental dlSplacemcnt of the adjusting device cvcn when

the brake is in the released position.

An adjusting nut 38 is threaded on the shaft 26 in the

‘area between the stop ring 11 and the piston 2 so as to
‘engage at 39 against a guide ring 40 which is mounted

for axial displacement around the shaft 26 and within

the sleeve 7. The stop 39 prevents rotation of the guide

ring 40, A compression spring 41 is inserted between the
piston 2 and the guide ring 40 to load the ring 40 in the
braking direction against the adjusting- nut 38. The
guide ring 40 is maintained in a non-rotatable relation-
ship with respect to the brake cylmder piston 2 by
known structure which is not shown in the drawings,
but which may comprise radially projecting bosses
extending into a longitudinal groove -formed in the
sleeve 7 or solely by means of friction forces exerted by
the compression spring 41. The guide ring 40 is pro-
vided with a bulging or projecting portion 42 positioned
radially outwardly of the adjusting nut 38 so that the
bulge extends axially slightly -beyond the adjusting nut
38 and thus engages the stop 15 while permitting a small
axial clearance between the adjusting nut 38 and the
stop 15. This axial clearance assures that during the
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release operation of the brake, the brake linkage actu-
ated by the adjusting device will remain in the brake
contact position, but without any force, after the brake
application force is reduced. The brake linkage is
moved into the full release position only by applying
force to the adjusting device. While this function will
generally occur by itself in the brake linkage because of
frictional forces therein the present invention provides a
simple but effective structure which requires only a
very short axial distance and virtually adds nothing to
the overall length of the adjusting device.

In operation, the single-acting adjusting device as
described above functions in the following manner:
- In the inoperative condition when the brakes are
released, there is no pressure in the chamber 4 and the
return spring 8 presses the piston 2 into its end position
in a direction away from the cover plate 5. This end
position may occur when the piston 2 engages the bot-
tom of the cylinder as shown in the drawing or as deter-
mined by the contact of the end 10 of the slot 9 with the
forward portion of the intermediate member 12. The
piston 2 would then be positioned a short distance
spaced from the bottom of the cylinder. The spring 34
exerts a force in one direction through the thrust bear-
ing 35 and the annular element 36 against stop 16 on the
fixed stop ring 11 and exerts a force in the other direc-
tion to urge the abutment ring 27 against the coupling
ring 18 and, accordingly, against the sleeve 7. Since the
return spring 8 is considerably stronger than the spring
34, the force exerted by the spring 34 is merely ex-
pended to the stop ring 11 and to the tubular portion 6.
The rotary clutch 21, 23 is closed and the rotary clutch
20, 24 is open or disengaged. The stop 33 is positioned
behind the stop ring 36 at a distance which corresponds
to the contact stroke of the vehicle brake. The bulge 42
on the guide ring 40 is spaced from the stop 15 on stop
ring 11 a distance corresponding to the stroke increased
by a travel distance corresponding to the resilient brake

linkage deformation or taking up of slack under maxi-
mum brake actuation conditions. The compression
spring 41 exerts sufficient force against guide ring 40
through stop 39 against the adjusting nut 39 to prevent
rotation of this adjusting nut. The coupling nut 22
which is secured against rotation has a force exerted

thereon by the compression spring 41 through the ad-
justing nut 38 and the shaft 26 to increase the closing

force of the rotary clutch 21, 23 on the front face of the
coupling nut 22, The force exerted by the compression
spring 41 is thus expended through coupling ring 19 and
the sleeve 7. |

As may be seen in FIG. 1, the adjusting spindle or
shaft 26 1s threaded to 1ts maximum extent in the direc-

tion toward the brake cylinder housing 1. In practical
operation, the shaft 26 will generally be in a position

where it is threaded a short distance in the opposite
direction. The brake linkage, which is not shown in the
drawing, retains the shaft 26 so as to be non-rotatable
about its longitudinal axis. |
Unintentional rotation of the coupling nut 22 and
consequently unintentional displacement of the cou-
pling nut cannot occur should the shaft 26 be subjected
to longitudinal forces from the brake linkage such as
might be produced by shocks and impacts acting on the
vehicle and because of the inertia of the linkage. Such
forces which are directed toward the left as viewed n
the drawing are transmitted to the sleeve 7 while in-
creasing the coupling forces of the coupling 21, 23 and
the coupling nut 22 will thus be held securely against

4,050,554
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rotation. Should such forces occur directed toward the
right as viewed in the drawing, the coupling nut 22 may
become separated from coupling ring 19 against the
force of the spring 41 but will be maintained against
rotation by the interaction of the flat portions 30 and the
stop ring 36 which will be pressed by the spring 34
against fixed stop 16 and thus cannot turn because of a
frictional coupling. Accordingly, the coupling nut 22
cannot be rotated on the shaft 26, After this force dimin-
ishes, the spring 41 will again press the coupling nut 22
against coupling ring 19.

In order to actuate the brake, a pressure medium as
known in the art is introduced into the cylinder cham-
ber 4 and the brake piston 2 is correspondingly dis-
placed against the force of return spring 8 in the braking
direction toward the cover plate 5. The sleeve 7 with its
coupling rings 18 and 19 is also displaced in the braking
direction together with the coupling nut 22 and shaft 26
under the force exerted by spring 41. The spring 41 acts
on the shaft 26 through guide ring 40, stop 39, and
adjustment nut 38 which will be retained against rota-
tion. The rotary coupling 21, 23 will remain engaged.
The tension of spring 34 will be somewhat decreased
during this operation but the spring 34 will still maintain
the stop ring 36 in contact with stop 16,

If the brake application stroke has been properly set,
the brake will become engaged just when the shaft 26
has advanced to such an extent that stop 33 of the flange
ring 32 just engages the stop ring 36. During further
application of the braking stroke, the brake cylinder
piston 2 together with sleeve 7 will be displaced further
in the braking direction but the coupling nut 22 will not
be able to accompany this displacement because of the
contact between flange 32 and the stop ring 36. As a
result, the rotary coupling 21, 23 will become disen-
gaged and the rotary coupling 20, 24 will be immedi-
ately engaged. During this change of states of the cou-
plings the coupling nut 22 will be secured against rota-
tion by the stop ring 36. |

Should the application stroke of the brake linkage be
too short such as might occur when the brake lining has
just been replaced, the brake will become engaged
when there is still a predetermined distance existing
between the stop 33 and the stop ring 36. Upon further

advance of the brake cylinder piston 2 in the braking
direction together with the sleeve 7 and the coupling

rings 18 and 19, the spring 41 will no longer be able to
carry along the shaft 26. The shaft 26 will now remain
stationary because of the force acting in the opposite
direction and exerted by the applied brake through the
brake linkage. The coupling ring 19 is thus separated
somewhat from the coupling nut 22 so that the rotary
coupling 21, 23 is disengaged and the rotary coupling
20, 24 is now engaged. The stop ring 36 will maintain
the coupling nut 22 against rotation in this situation so
that unintentional turning of the coupling nut on the
shaft thread 25 will not occur during the switching of
the coupling conditions of the rotary couplings.
During subsequent stages of this braking operation,
the brake cylinder piston 2 will be further moved in the
braking direction together with the sleeve 7, but the
coupling nut 22 will be prevented from rotation by
engagement of the rotary coupling 20, 24. The shaft 26
which is retained against rotation by its connection with
the brake linkage is also displaced and in connection
with the resilient deformation of the brake linkage will
exert a powerful application or operation of the brake.
The stop 32 will carry along the stop ring 36 which will
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become separated from stop 16. The spring 34 will
retain its tension since the abutment ring 27 will simi-

larly follow the displacement of sleeve 7. As a result,
the full application of the braking stroke is not limited in

any way by the srping 34.

When the brake piston 2 is subjected to the maximum
pressure and the brake is thus actuated to its highest
degree or full application, the projecting portion 42 on
the guide ring 40 should just engage the pressure stop 15
on the stop ring 11. If this engagement has already
occurred, the guide ring 40 will be held back by the stop

10

ring 11 with respect to the sleeve 7, the adjusting nut 38

will abut the stop 1§ and will be threaded along the
shaft 26 during the remainder of the braking stroke (as
described above) up to the maximum force exertion on
the brake. The nut 38 rotating on the shaft 26 will be
displaced in the direction toward the piston 2. The stop
39 is thus released slightly by the magnitude of the axial
pro_lectlon of the buige 42 beyond the adjusting nut 38
in the braking direction.

In order to release the brake, the pressure within the
cylinder chamber 4 is reduced. During the diminishing
of the braking force previously exerted by the pressure
medium, the brake linkage will absorb any play therein
and will thus displace the shaft 26 in the direction
toward the brake cylinder housing 1. By means of the
coupling nut 22 and the engaged rotary coupling 20, 24
and also the coupling ring 18, the sleeve 7 will be car-
ried in this release direction along with the brake piston
2. The tension inthe return spring 8 will thus be partially
reduced while the compression spring 41 is compressed
by the adjusting nut 38 which is retained against rota-
tion by the abutment of the stop 39 on guide ring 40 and
the nut 38 will thus be carried along with the shaft 26,
As soon as the stop ring 36 which is moving back to-
gether with the coupling nut 22 contacts stop 16, the
braking force and thus any play in the brake linkage are
eliminated and the brake will then abut without any
force, if the release stroke of the brake has been prop-
erly set.

During further reduction of pressure in the chamber
4, only the return spring 8 will press the piston 2 and the
sleeve 7 back into the initial release or inoperative posi-
tion. The brake linkage will no longer exert any force
on the adjusting shaft 26 but this shaft will be loaded
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opposite to the release direction by the compression

spring 41 acting through the guide ring 40, stop 39 and
adjusting nut 38, The rotary coupling 20, 24 will be
disengaged during this release movement of the sleeve 7
while the coupling nut 22 will remain stationary for a
relatively short time and the rotary coupling 21, 23 will
be engaged immediately thereafter. The coupling nut 22
is not retained against rotation by the engaged rotary
clutch 21, 23 by the force of spring 41 and will be urged
back because of the force of the return spring 8 exerted
through sleeve 7 and coupling ring 19 to thus carry
back the shaft 26 through threads 25.

This return movement of the shaft 26 will produce, on
one hand through the brake linkage, a release of the
brake by the amount of the release clearance thereof
whereby the brake will come back into its completely
released condition and, on the other hand, will achieve
a further compression of the spring 41 through the ac-
tion of the adjusting nut 38 and the guide ring 40. Dur-
ing this return movement, the flange 32 will be sepa-
rated from the stop ring 16. When the piston 2 contacts

the bottom of the cylinder, the completely released
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condition of the dewce is again attained as shown in

-FIG 1.

- If, because of previous wear of the brake shoe, the
release stroke has been set too long, then the brake

linkage will already be unstressed before the stop ring
36 contacts stop 16 during the return movement asso-
ciated with the release of the brake. Since no further
force is exerted by the brake linkage on the spindle shaft
26, the shaft 26 will then remain stationary under the
force of the compression spring 41 acting in the oppo-
site direction during further return movement of the
piston 2 and sleeve 7 together with the coupling rings 18
and 19. The rotary coupling 20, 24 will then become
slightly disengaged. Immediately upon the release of
rotary coupling 20, 24, the coupling nut 22 will begin to
thread itself back upon the shaft 26 which is stationary
because of the force exerted by the spring 34 upon the
coupling nut 22 through thrust bearing 335, stop ring 36
and stop 33 and supported on the other side by the
sleeve 7 through abutment ring 27. Thus, the coupling
nut 22 will be threaded back on the adjusting shaft 26 to
correspond to the return travel of the brake cylinder
piston 2 and sleeve 7 until stop ring 36 abuts stop 16.
The spring 34 will then be arrested against stop ring 11
and is no longer able to exert any return force on the
coupling nut 22. The adjustlng operation 1S now com-
pleted. |

During any further return travel of the piston 2 and
sleeve 7 under the force exerted by the return spring 8,
the coupling nut 22 will remain stationary for a short
duration of time and the rotary coupling 20, 24 will be
released and the rotary coupling 21, 23 will be engaged.
The stop ring 36 which contacts the stop 16 so as to be
non-rotatable thereagainst will retain the coupling nut
22 against rotation. Subsequent release Operatlons will

occur as described above.
If it is desired that the above described adjusting

device be double-acting so as to be able to correct an

“excessively large and excessively short contact stroke of

the brake linkage, an additional compression spring 43 is
inserted within the spring 34 as shown in FIG. 2. The
spring 43 has one end acting upon a second thrust bear-
ing 35’ which similarly contacts a stop ring 36" which is
rotatably mounted on the extension 31 of the coupling
nut 22, The other end of compression spring 43 is resil-
iently urged by initial tension against the annular shoul-
der 29 on the coupling nut 22. The stop ring 36’ can be.
made rotatable with respect to the coupling nut 22 by
removing those portions of the stop ring 36’ that engage
the flat portion 30 on the couplmg nut extension 31. One
such structure may comprise merely of utilizing a stop
ring 36’ with a circular central opening so that this
opening is rotatable upon the extension 31.
Except for securing the adjusting device of FIG. 2
against shock and impact stresses, the double-acting
adjusting device of FIG. 2 during braking and release
operations will function similarly to the single-acting
adjusting device of FIG. 1 when the contact stroke is
set properly or is too large. It 1s therefore not necessary
to repeat the braking and release sequence of steps as
described above. With the exception of a temporary
increase of the force of engagement of rotary coupling
21, 23, the second compression spring 43 will not per-
form any functlon during the braking or release opera-

tions.

In the event that the brake contact stroke is too short,
the adjusting shaft 26 will be carried along during the
axial displacement of piston 2 through spring 41 until
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brake contact is established as described above but in

the adjusting device of FIG. 2 the movement of the
shaft 26 will be assisted by the additional compression

spring 43. Upon establishing initial brake contact, the
shaft 26 will cease its displacement but the coupling ring
19 will continue to move and will become separated
somewhat from the coupling nut 22 to cause the rotary
coupling 21, 23 to be open. The compression spring 43
which is acting against stop 16 through thrust bearing
35’ will rotate the coupling nut 22 in accordance with
the forward movement in the braking direction of the
sleeve 7. The compression spring 43 will rotate together
with the coupling nut 22. The coupling nut 22 will be
- threaded 1n this manner upon the threads 25 of shaft 26

until flange 32 abuts stop ring 36’. The coupling nut 22

will then be axially displaced with respect to the shaft

26 by a distance corresponding to the previous inade-
quacy of the contact stroke of the brake and the contact
stroke will thus be re-set to its proper value. The subse-
quent complete or tight breaking application and then
the release of the brakes are carried out as described
above with respect to the adjusting device of FIG. 1
with respect to the initial engagement of the rotary
coupling 20, 24.

In order to prevent unintentional displacement or
shifting of the double-acting adjusting device of FIG. 2
such as might occur from shocks and impacts brought
about during movement of the vehicle, the stop ring 36°
1s connected to the coupling nut 22 by means of a free-
wheeling or uni-directional device which has the effect
of blocking the rotation of the coupling nut 22 in the
direction which would shorten the contact stroke, the
direction of movement toward piston 2. The free-
wheeling device according to the present invention
comprises a coil spring 44 which is slid upon the exten-
ston 31 under a very slight pre-tension and one of the
spring ends engages a bore or groove of the stop ring
36’ so as to block rotation in one direction but which
may permit axial displacement. During the braking,
release and adjusting operations, the coil spring 44 will
not obstruct the relative rotations in the direction of the
free-wheeling function nor the relative axial displace-
ment between coupling nut 22 and stop ring 36’ since
during these operations the spring 44 will be positioned
almost loosely on the extension 31 or will be detached
from the extension by unwinding.

However, when the brake is released, should the shaft
26 be subjected to shock stresses which would have the

effect of urging the shaft 26 back against the force of

spring 41 so as to tend to disengage the rotary coupling
21, 23, the force of compression spring 43 will prevent
coupling nut 22 from rotating so as to be threaded to the

right as shown in FIG. 2. As a result, the free-wheeling
device 44 will be immediately tightened upon the exten-
ston 31 so as to lock and couple the extension 31 with
the stop ring 36’ which is non-rotatably held against

stop 16. This will prevent an unintentional rotation of

coupling nut 22 on the shaft threads 25. A particular
advantage of the free-wheeling device 44 is that upon
contact of stop ring 36’ and stop 16 during a brake re-
lease operation, the locking action of the spring 43 will
immediately prevent coupling nut 22 from undesirably
rotating so as to be threaded to the right under the effect
of residual kinetic energy in the coupling nut 22.
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It 1s also pointed out that in the double-acting adjust- 65
ing device of FIG. 2 the spring 34 and compression

spring 43 do not limit in any way the tight or complete
braking stroke. |
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The adjusting device of FIG. 2 may also be provided
with a plurality of longitudinally extending slots 45 in
the tubular projection 6 and the screws 13 are posi-
tioned within the slots. The stop 16 can then be adjusted
in the axial direction by unloosening of the screws 13,
repositioning the stop 16 as may be desired and then
tightening of the screws 13. The contact stroke of the
brake can thus be set very precisely over a wide range
from relatively small to relatively large values by the
simple expedient of adjusting the axial position of the
stop 16. This structure for axial adjustment of the stop
16 can also be provided in the adjusting device of FIG.
1.

In FIG. 3, there is illustrated a brake adjusting device
in accordance with the present invention which can be
constructed into the brake linkage and it is not com-
bined with a braking force motor. This adjusting device
corresponds in function and relative positioning of the
essential components to the adjusting device of FIG. 2.
Since corresponding parts are designated with the same
reference numerals as in FIGS. 1 and 2, it is not deemed
necessary to describe in detail the construction and
operation of the adjusting device of FIG. 3.

In FIG. 3, a simple brake cylinder 50 has a piston rod
51 whose end is pivotally connected to a brake lever 52

of a conventional and known H-type brake linkage
which includes a second brake lever 53 pivotally inter-

connected by a pull-rod 54 to the brake lever 52, The
other end of brake lever §2 is pivotally connected to
sleeve 7' which is co-axial at least over a portion of its
length to the adjusting shaft 26 and it is provided with
mutually directed coupling surfaces 20’ and 21'. The
second brake lever 53 has one end pivotally connected

to a fixed point 85 and has its other end pivotally con-
nected at 56 to a brake linkage member 57 that leads

directly to the brake which is known in the art and not
shown in the drawing. |

As known in the art, a lever 58 only portions of which
are shown 1n dashed lines is pivotally connected to the
pivot point 56. The lever S8 is adjustably connected to

‘a ring 59 mounted for axial displacement on the sleeve

7'. The ring 59 1s connected to the tubular projection 6’
which surrounds the sleeve 7. The return spring 8 is
connected between the tubular projection 6’ and the
sleeve 7'. The couphing surfaces 20’ and 21’ are on oppo-
site sides of coupling nut 22 which is provided with
corresponding coupling surfaces 23 and 24. Compres-
sion spring 43 is inserted between coupling nut 22 and a
stop 16’ on tubular projection 6’ to act upon stop ring
36" through thrust bearing 35'. The spring 34 positioned
between sleeve 7' and stop 16’ similarly acts upon stop

ring 36’ through thrust bearing 35. Similar to the adjust-
ing device of FIG. 1, the coupling nut 22 is provided
with a flange 32 which 1s engageable with stop ring 36'.
Adjusting nut 38 is threaded upon adjusting shaft 26 and
1S contacted by compression spring 41 through guide
ring 40. The compression spring 41 is positioned so that
its other end acts against sleeve 7'.

As pointed out above, the remaining structure and
function of the adjusting device of FIG. 3 corresponds
fully to that of the adjusting device of FIG. 2. However,
it is to be noted that the adjustment device of FIG. 3 is
subjected to tension stresses while the adjusting device
of FIG. 2 is subjected to compression stresses. In view
of the above, it 1s not believed necessary to describe in

further detail the operation of the adjusting device of
FIG. 3.
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As a modification, the adjusting device of FIG. 3 may
be constructed in accordance with the illustration of
FIG. 1 by omitting compression spring 43 so that the

adjusting device of FIG. 3 will be a single- actlng de-

vice.
Thus it can be seen that the present invention has

disclosed a brake linkage adjusting device which can be
constructed to be single-acting by providing a spring
acting in the braking direction against an abutment
supported on the sleeve and which can be simply con-
structed to be double-acting in operation by providing
an additional compression spring between the stop ring
and coupling nut so as to load the coupling nut in the
direction of braking. In addition, the contact stroke is
determined only by a single dimension or parameter and
the spring does not limit in any way the tight or com-
plete braking stroke.

It will be understood that this invention is susceptlble
to modification in order to adapt it to different usages
and conditions, and accordingly, it is desired to compre-
hend such modifications within this invention as may
fall within the scope of appended clalms

What is claimed is:

1. In an automatic brake resettmg device particularly
for brakes of railway vehicles the combination of a
non-rotatable sleeve axially displaceable in the braking
direction in response to a braking force, an axially dis-
placeable non-rotatable threaded shaft co-axially dis-
posed within said sleeve, a coupling nut threaded upon
said shaft and capable of rotary and axial movement
thereon, means on said sleeve for defining a first rotary
coupling with one side of said coupling nut and a sec-
ond rotary coupling with the other side of said coupling
nut, said rotary couplings being actuable by axial dis-
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placement of said coupling nut, a stop ring traversing
said coupling nut and axially displaceable thereon, a
fixed first stop to support said stop ring opposite to the
braking direction, abutment means on said sleeve, a
second stop on said coupling nut spaced rearwardly of
said first stop a distance approximately equal to the
contact stroke of the vehicle brake, first spring means
acting upon said stop ring opposite to the braking direc-
tion of said sleeve and acting upon said abutment means
and said sleeve in the braking direction, and second
spring means between said stop ring and said coupling
nut mounted for rotation in at least one direction and
acting upon said coupling nut in the braking direction.

2. In an automatic brake resetting device as claimed in
claim 1 wherein said coupling nut has an extension, said
stop ring non-rotatably mounted on said extension at
least in the direction of rotation of said couplmg nut to
shorten the contact stroke.

3. In an automatic brake resetting device as claimed in
claim 1 and further comprising means for axially adjust-
ing said first stop, and free wheeling means intercon-

~ necting said coupling nut to said stop ring for blocking
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the rotation of the coupling nut in the direction to
lengthen the brake linkage.

4, In an automatic brake resetting device as claimed in
claim 3 wherein said coupling nut has an extension, said
free-wheeling means comprises a coil spring on said
coupling nut extension and connected to said stop ring
for unilateral rotation.

5. In an automatic brake resetting device as claimed in
claim 1 wherein said second spring means comprises a
compression spring and said first spring means sur-

rounds said second spring means.
*x % % % %
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